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Abstract; Enclosure will promote the restoration of degraded alpine meadow vegetation and soil environment. The Long-term
enclosure will also lead to the decline of biodiversity and its function, affecting the stability of alpine meadow ecosystem,

but this effect will vary with the change of season and habitat conditions. In order to explore the responses of ground
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arthropod community changes in the alpine meadows with different degradation degrees by enclosure treatments, this paper
investigated the changes in composition and structure of ground arthropod community under enclosure and free grazing
treatments in the alpine marsh meadow, alpine meadow and alpine steppe meadow in Shule River headwaters by pitfall
trapping. The results are as follows. Forbidding grazing will affect the composition and diversity of ground arthropod
community of the alpine meadow which varies with the habitat conditions of the alpine meadow. Forbidding grazing reduced
the species richness of ground arthropods in the alpine marsh meadow, but increased it in the alpine meadow and steppe
meadow. Enclosure had little effect on the community structure of ground arthropods in the alpine marsh meadow, while
significantly reduced the activity density of ground arthropods in the alpine meadow habitats, and improved the diversity and
evenness of ground arthropods. On the contrary, enclosure significantly increased the activity density of ground arthropods in
the alpine steppe meadow, and reduced their diversity and evenness. Pardosa sp. was the main ground arthropod species in
alpine meadow (67.0% ). Different habitat conditions such as soil water availability in the alpine meadow affected the
response of Pardosa sp. to forbidding grazing, thereby affecting the change of ground arthropod community structure. In
conclusion, the degradation of the alpine meadow affected the response of ground arthropod diversity to enclosure and
grazing treatments. Moderate grazing in the alpine marsh meadow was beneficial to improve the diversity and function of

ground arthropods in alpine meadow ecosystem.

Key Words: Shule River headwaters; alpine meadow; enclosed treatment; grazing treatment; ground arthropods
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Table 1 Number of individuals in ground arthropods collected at enclosed and grazing treatments of the alpine marsh meadow( AMM) , alpine

meadow ( AM) and alpine steppe meadow( ASM)

TS AMM AM ASM
Ground arthropods ET GT ET GT ET GT
Btk 1 b Opiliones sp. 0 0 35 0 59 32
k) 1 B Pardosa sp. 542 629 101 651 450 172
SERRL 1 Al Thomisidae sp. 10 2 0 0 3 0
IR IEFRL 1 # Erigoninae sp. 0 0 15 18 15 39
MAEL 1 Ff Linyphiidae sp. 0 5 1 7 0 0
%%} 1 F Pentatomidae sp. 0 1 0 2 6 31
/NS Nysius ericae 0 0 11 0 20 44
FHIMW Cicadella viridis 5 2 0 0 1 9
1AL 1 F Aphididae sp. 0 0 0 0 0 2
W5 Amara sp. 0 0 14 4 4 0
5B Amara micans 0 0 1 2 0 0
R HEGTA ) Bembidion varium 0 0 0 1 0 1
HEAUL B B AR 1 Bembidion sp.1 3 1 25 7 146 158
HEZH H @ AR 2 Bembidion sp.2 0 1 0 0 0 0
112 H & Trechus sp. 0 7 0 0 5 5
AW Loricera obsoleta 0 0 1 0 1 0
LW Nebria orientalis 0 0 36 4 2 1
[G B3 HUE Tachinus sp. 3 6 0 0 3 4
B AE BRI dU Platystethus sp. 0 5 1 2 2 2
i AA B & Aleochara sp. 0 0 3 3 0 3
[& s} 1 Staphylinidae sp. 0 0 0 0 7 0
[&u s R 4L Staphylinidae spp. larve 0 0 4 2 4 3
YA Coccinella longifasciata 4 0 0 0 1 0
IR IR Coccinellidae sp. larve 0 3 0 0 2 2
HEE 1 F Chrysomelidae sp.1 0 0 1 2 8 8
AL 2 F Chrysomelidae sp.2 0 0 2 2 14 13
- H &L 3 F Chrysomelidae sp.3 3 0 0 2 0 0
A4 Chrysomelidae sp. larve 0 1 0 0 0 0
L JE 1 Bl Apion sp. 0 1 0 0 1 0
% AL 1 Fh Curculionidae sp. 0 0 0 1 0 1
KIEH AL 1 Bl Heteroceridae sp. 0 0 0 6 0 0
RENEEW! Gnaprorina kozlovi 0 0 8 1 1 0
B2 & fRh 1 Aphodius sp.1 3 0 0 49 9 2
W4 2 Aphodius sp.2 0 0 1 4 1 0
KA AL 1 # Hydrophilidae sp. 0 1 0 2 2 0
BREHEL 1 Fl' Leiodidae sp. 1 0 4 4 2 7
ZEWRL 1 F Silphidae sp. 0 9 0 0 0 0
IR 1 Ff Noctuidae sp. larve 1 0 0 2 1 1
KR4 d Tipulidae spp. larve 6 37 0 133 15 5

ET: 258 4b 3 Enclosed treatments; GT : AL ] Grazing treatments

1o ) 2B B 2SRRI AR BT R SR s e SR S R IR R D5 22 00 A A SRR RO B 2 R
MR S Wi B B R A e FE ) A B S RN [R) A7 A 0 2 A A v SR ) A B 2 U Kb BN 4 3RS
JRCEh R 5 B BRI (3R 2) o 3 R e S A AR S 2 IR sl Wy i sl RE AR 25 N R ) A B AR Ak
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Fig.1 Estimated species richness of ground arthropods based on rarefaction methods in enclosed and grazing treatments of the alpine

marsh meadow (AMM) , alpine meadow ( AM) and alpine steppe meadow ( ASM)
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x2 BAEFEAEG EHNERUEGERMAMAAE TR R EEMNEIEMENTEN_EARHTESN(CLM) 4R
Table 2 The results of two-way ANOVAs (GLM) on the community structure and dominant species of ground arthropods at enclosed and

grazing treatments of the AMM, AM and ASM

[ FE R ) IS 1 b . ;
R s BRI S R T
Habitat types Treatments
Fi 60 P F; 60 P Fs 60 P
ﬁ?(éé’t*@ Community structure
TEENBHE Activity density 2.08 0.136 12.73 <0.001 15.99 <0.001
YFfE & B Species richness 29.59 <0.001 0.02 0.896 1.57 0.218
ZAEMEFE %L Shannon-Wiener index 104.55 <0.001 1.02 0.317 26.4 <0.001
5] EEFE %N Evenness index 4.28 0.019 4.05 0.049 13.53 <0.001
FEZFh Dominant species
B 1 F Opiliones sp. 45.72 <0.001 26.44 <0.001 8.13 <0.001
FIWkJE 1 B Pardosa sp. 8.55 <0.001 6.82 0.012 28.91 <0.001
WKW AL 1 Bl Erigoninae sp. 25.48 <0.001 4.96 0.03 3.48 0.038
WERL 1 P Pentatomidae sp. 18.94 <0.001 11.86 <0.001 6.12 0.004
NI Nysius ericae 26.43 <0.001 0.41 0.527 7.81 <0.001
HEZZE B Bembidion sp.1 180.4 <0.001 5.41 0.024 3.74 0.03
LB Nebria orientalis 20.63 <0.001 15.98 <0.001 13.36 <0.001
% 46, Aphodius sp.1 4.07 0.023 3.56 0.064 8.7 <0.001
KICE} Tipulidae spp. 1.38 0.261 11.04 0.002 7.12 0.002
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Fig.4 The activity density of dominant ground arthropod species at enclosed and grazing treatments of the AMM, AM and ASM
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WEEAE(r=0.46, P=0.011) , MZSHALBEAR T 5908 | A0 sh % S 80K 3 A O (r=-0.10, P=
0.594) , U BUBAR SIS F0WR IR 1 Fld 36 o) 85 BEAEAE T ATES SO0, ZE R AR T 2 K A 3ok | ik ni 2
T T FE A AR R AR S B K RIS VR BRI A AR B RO B R K TSR E 1 RS
SRR (r=-0.22,P=0.544) ,FI0KJE | B Hw S WSS HE 0035 30 % B RN R & R B AH OGP
B/N(r=-0.20,P=0.586;r=0.03,P=0.944) ; XKL B R 32K FISUWR & 1 FhiG 3% i 2 EA 26 (r=0.60,
P=0.067) ,FkJE | Fh 5 HE HIES YR RIS sh B A A 4R 2 B E B DC (r=0.78,P =0.008;r =
0.71,P=0.022) , T fa) FIHE Ak 5 ) A BE AR ORI CHOAE BT 38K 4 Bk 1 R R & M 3 B sh W6 3
B AR A R 2 IR OC R IR

BRMCRIH A i FERE fe) 5k 1 IS Bl B SR A SRS 3 R R RN R R AR OGN (R 3) . 2R
WAL FR T BT B s Rl sh ik R 1 A ALO A R S50 IE 1 AR B U SE, RIECRES ke 1 Fh 2
S IEAOG OO P B 1 R R RL 1 AR SRR 1R MRS RS Y S5k E | R o R
B HAOC MO PR AR T b 2615 B sl b 2 SR R A BLVE SR B (36 3) . AN, DR IR R AR (r =
-0.08, P=0.687;r=-0.44, P=0.015) 5L (r=-0.67, P<0.001;r=-0.42, P=0.021) A0 LA T & %k
1Rl BB 1 R S50 IE 1 R AH EAE R R R 1 PRI 1 A B R AR R R AR (=
0.39, P=0.033;r=0.48, P=0.007) , X 23 ek 28 5 FE L fa) LU 255 [icsh ¥ ok 5 0 T ) R 2548 S D RE .

x3 BHMMBLETHRE 1 MiEZESHRTENYHEEIREMENTENYHMEETERMBEMENZENXR
Table 3 Relationships of the activity density and species richness in rare ground arthropods, and dominant species at enclosed and grazing

treatments with the activity density of Pardosa sp.

XM Enclosed habitats L Grazing habitats
r P r P

TP Rare species

TEENHRE Activity density 0.23 0.224 -0.21 0.278
P E ¥ Species richness 0.10 0.591 -0.27 0.153
FEHPZEAE Dominant species

Wk 1 Fh Opiliones sp. -0.08 0.687 -0.67 <0.001
R WEA 1 Fl Erigoninae sp. -0.44 0.015 -0.42 0.021
#58L 1 Ff Pentatomidae sp. 0.16 0.409 -0.45 0.013
/KA Nysius ericae -0.02 0.912 -0.70 <0.001
HEAUEH Bembidion sp.1 0.11 0.574 -0.68 <0.001
LW Nebria orientalis -0.62 <0.001 0.07 0.715
WF 4 £, Aphodius sp.1 0.35 0.062 0.11 0.572
KIEL Tipulidae spp. 0.64 <0.001 0.32 0.089

3 itig
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REPE R RO BE RSN e 5 I, X S R ke 3 — B0, DI BE /9 T 08 A T4 e A 1 AR 2
RPN AR SCRIFTE S R, B A TR 58 DX T P o) o) R DAl ) ) B P R A B HE | MR B B 2
PR RO ¥ ) BE RS RO B i FE R B AT 0 e A, 32 A0 AT Sl 1) A A X T A B2 ) Wi SO AN — B AT
B 0 1)t o8 2 S, 33X D5 B AR () 8 5l ) A X AL R - S AR 5 02 Ak 19 o 7 B0 JBE AN () T A5 2 1) - 480K 1)
SN SR B SR o e B AL A R AR A TS0 0128 WG el o R 5 ot - 198 5y 0 0 T A 4
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30K Y b3 1 PR A R TSR o9 7 AR R i AR B A S A B B O R 3R Y A
SN BC R R OO S8 SN E A SR T o R BT R LA 1L e S b P B 5
R TBZXF Nematocera A 1EIIRZIA 17X H & KBS -+ I S WSS R4 510520 | TEURON & 57 06 R I 52
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T fri SR o) LB X iy 219 e s ) 2 AR A SR 2 ), AR AR R At 09 P A ) M3 15 JR Sl ) 22 R T R
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WL, o e ) 35 RO (AT DA SR S ) 2R 30 2 4 i S S W) B T RE 0 Hha v 7 e ) iR AL R A
JRCHCER JE AT AR AR AR R GRS EE . A, i S R ) O 22 5 MR W 0 S Sl B9 35 3l e DR R B X
SR B S AN+ HEOK AL S R R + e o3 A BB IR AN, TR B RS ) M AR B S WA AR
AR R0 2 FE AR A R AR R v SR RO BILE T OGRS SR Y L A9E 1 R OR
W) 2 v 2 ) B A R R T B S Rl (X 22 B0 67.0% ) , & B3 8l E B v 8 R A IR AL i
BEAIR, 3 15 i FE R IR fhid A2 L K O A S R AR AR B R 26 7 DT AR A O SR 1 Rs s e 5 R
B 1Rl ORI} 1 Rl HEUE T E AR 1 ANE S ST L sh MR i S AR A R[] Xt S O 2 T
I B o e T A A e AN R B AT R X R TR ) R R R, SR S R Y s ) L
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44 K LT, 26 T3 0 o S ) 8 9 0 A Ak RIS TR IR 2

B MO B R B 52 1) B it — , e o) BT HE BRI e 32 28 Wk A2 A B 3R 5 (B
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